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Abstract 
 
Hyperlipidemia (mainly increased level of total cholesterol (TC), triglycerides (TG) and low-
density  lipoprotein(LDL)  cholesterol  with  a  decrease  in  high-density  lipoprotein(HDL)- 
cholesterol) is the predictor of coronary artery disease (CAD). Hyperlipidemia is an important 
risk factor in the initiation and progression of atherosclerotic impasse. 
 
Aim of the work: 
Many people have fast food that contains large amount of lipids and leads to the formation of 
free  radicals  which  cause  hyperlipidemia.  The  present  study  demonstrate  the  effect  of  the 
fennel (Foeniculum vulgare) in the treatment of hyperlipidemia. 
 
Material and methods: 
Six groups (5rat/group) of female albino rats (Rattus albinus) were used. The 1
st group used 
as control, in the 2
nd group hyperlipidemia (25% fat and 2% cholesterol) was induced for 3 
weeks only then sacrified , the 3
rd group was hyperlipidemic rats for 3 weeks then left for a 
further 3 weeks without any additional treatment as a recovery period, the 4
th group served as 
hyperlipidemic group for 3 weeks then treated with Foeniculum vulgare for  another 3 weeks 
(10 mg/100 gm b. wt.), the 5
th group was hyperlipidemic (25% fat and 2% cholesterol) for 6 
weeks and the 6
th group served as hyperlipidemic rats for 6 weeks, and at the same time given 
Foeniculum vulgare (10 mg/100 gm b. wt.) by oral administration. 
 
Results: 
The biochemical parameters showed highly significant increase in the body weight, serum 
glucose, ASAT, ALAT, GGT, LDH, total protein, albumin and total lipids in liver .Many 
histopathological  and  histochemical  changes  were  detected  in  liver  tissue  of  the 
hyperlipidemic  rats.  Meanwhile,  the  treatment  with  fennel  ameliorated  the  biochemical 
parameters, histological and histochemical results. 
 
Conclusion: 
It is recommend to use fennel in diets for hyperlipidemic patients or those people who have 
hyperlipidemic family history.  
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Introduction 
 
Hyperlipidemia  :  is  an  elevation  of  lipids 
in  the  blood  stream  and  these  lipids 
include:  fats,  fatty  acids,  cholesterol, 
cholesterol  esters,  phospholipids,  and 
triglycerides. Hyperlipidemia is associated  
 
with  hepatic  fat  accumulation.  Coronary 
heart  disease  (CHD)  is  caused  by  the 
narrowing  of  the  artery  that  supplies 
nutrients  and  oxygen  to  the  heart.  The 
main  reason  for  this  narrowing  is 
atherosclerosis. There is a relationship  Effect of fennel…. 
  213 
between the elevated plasma lipids and the 
development  of    atherosclerotic  plaques 
(Jain et al., 2007). 
Plants  are  major  source  of  natural 
products,  many  of  which  can  be  used  as 
pharmaceuticals,  agrochemicals  flavor, 
and  fragrance  ingredients,  food  additives 
and  pesticides  ,  may  provide  valuable 
ideas  for  the  development  of  alternative 
drugs and therapeutic strategies. In Egypt 
many  plants  are  widely  used  in  folk 
medicine for  example   oat  bran,  triphala, 
artemisia  herba-alba,  the  essential  oil  of 
Nigella  sativa,  Zingiber  officinale 
(Ginger),  Foeniculum  vulgare  (Fennel), 
garlic and thyme ( Abdel-Moneim et al., 
1997). 
One  of  the  dietary  plants  used  as 
hyperlipidemia-lowering  factor  is  fennel 
herb(Foeniculum  vulgare).  Garg  et  al. 
(2009)  reported  that  Foeniculum  vulgare 
is  a  widely  distributed  plant  in  most 
tropical and subtropical countries and have 
long  been  used  in  folk  medicines  to  treat 
obstruction  of  the  liver,  spleen  and  gall 
bladder and for digestive complaints such 
as  colic,  indigestion,  nausea  and 
flatulence. 
Herbal  drugs  and  essential  oil  of  fennel 
have  antispasmodic,  diuretic,  anti-
inflammatory,  analgesic  and  antioxidant 
effects  (Parejo  et  al.,  2002;  Misharina 
and Polshkov, 2005). They are active for 
dyspeptic  complaints,  flatulence  and 
bloating.  The  volatile  oil  showed 
antioxidant,  antimicrobial  and 
hepatoprotective  activity  (Ozbek  et  al., 
2003; Toma et al., 2008). 
Fennel  is  highly  recommended  for 
diabetes,  bronchitis  and  chronic  coughs, 
for the treatment of kidney stones, and is 
considered to have diuretic, stomachic and 
galactogogue properties (Rodrigues et al., 
2003;  Novais  et  al.,  2004;  Salgueiro, 
2004; Carvalho, 2005). The seeds of this 
plant  have  been  known  to  be  able  to 
regulate  menstruation,  alleviate  the 
symptoms  of  female  climacterix 
syndrome,  and  increase  libido  (Ozbek  et 
al.,  2003).  Savino  et  al.  (2005)  reported 
that  Foeniculum  vulgare  extracts  (FVE) 
could  be  used  in  the  pediatric  colic  and 
some  respiratory  disorders  due  to  its 
antispasmodic  effects.  They  added  that 
seeds  of  it  are  used  in  folk  remedies  for 
treatment of dysmenorrthea. 
So,this  study  aimed  to  evaluate  the 
possible treatment and protective effect of  
Foeniculum  vulgare  in  hyperlipidemic 
rats.  
 
Material and methods 
 
1-Experimental animals: 
The present work was carried out on thirty 
mature female albino rats (150±20g). They 
were obtained from the Nile Company for 
Pharmaceutical  and  Chemical  Industries. 
The  experimental  animals  were  randomly 
divided into six groups (5/group) and fed 
on rodent diet. The rats stayed for 3 weeks 
to  adapt  the  place  then  the  experimental 
steps were started. 
 
2-Experimental design: 
Six  groups  were  used  in  this  study  each 
containing 5 female albino rats. 
1-The 1
st group: served as control (C). 
2-The 2
nd group: hyperlipidemic rats (25% 
fat & 2%cholesterol)3 weeks  
    only then they were sacrificed (H3). 
3-The 3
rd group: served as hyperlipidemic 
rats for 3 weeks then left other  
   3  weeks  without  any  additional 
treatment as a recovery period ( R ).  
4-The 4
th group: served as hyperlipidemic 
rats for 3 weeks then treated     
    with  Foeniculum  vulgare  for  3  weeks 
(10 mg/100 gm b. wt.) (H3F). 
5-The  5
th  group:  included  hyperlipidemic 
rats (25% fat & 2%cholesterol)  
    for 6 weeks (H6). 
6-The 6
th group: served as hyperlipidemic 
rats for 6 weeks, and at the   
same  time  they  were  given  Foeniculum 
vulgare (10 mg/100 gm    
b. wt.) by oral administration (H6F).      
Each  rat  was  weighted  at  the  beginning 
and  the  end  of  the  experiment  and 
percentage  of  body  weight  changes  were 
calculated. 
 
Preparation  for  measure  total  lipids  in 
liver: 
0.1gm of liver was placed in 1 ml of KOH 
(30%)  and  left  to  be  digested  in  the 
incubator at 37ºC.   
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Collection of rat's serum: 
At  the  end  of  the  experiment,  animals 
were decapitated and  blood samples  were 
collected  from  the  retro-orbital  plexus. 
The  samples  were  collected  in  clean  dry 
graduated centrifuge tubes and left for 20 
minutes  to  clot,  then  centrifuged  at  5000 
rpm, for 15 minutes. Serum was separated 
and kept at -20ºC until analysis.  
Serum glucose was estimated according to 
Trinder  (1984).  Aspartate 
aminotransferase  (ASAT)  was  performed 
according  to  Bergmeyer  (1978).  Alanine 
aminotransferase (ALAT) was  determined 
according  to  Breuer  (1996).  -
Glutamyltransferase  (-GT)  was  done 
according  to  Szasz  and  Persijn  (1974). 
Serum  LDH  (Lactate  dehydrogenase) 
concentration  was  done  according  to  the 
kinetic  ultraviolet  method  of  Young 
(1990). Serum total protein was performed 
by  the  method  of  Tietz  (1994).Serum 
albumin  was  done  by  the  method  of 
Doumas et al. (1971). Total lipids in liver 
was  done  by  the  method  of  Kaplan 
(1984).  
The  histological  and  histochemical 
preparation: 
Fresh specimens of liver were taken from 
the  control  and  treated  groups.  The 
specimens  were  fixed  in  10%  neutral 
buffered formol and Carnoy’s fluid for the 
histological  and  histochemical  studies. 
Sections were then cut at 5µ thickness and 
stained  by  haematoxylin  and  eosin  stain 
according  to  the  method  of    Drury  & 
Wallington  (1980),  periodic  acid  Schiff 
technique  for  demonstrating  glycogen 
(Pearse,1977).  Mercuric  bromophenol 
blue  method  for  detecting  total  protein 
(Mazia et al., 1953). Mallory’s trichrome 
stain  for  demonstrating  collagen  fibers 
(Pearse, 1977). 
 
Statistical analysis 
The  data  are  expressed  as  means  ± 
standard errors (SE). The (T) test was used 
to  elucidate  the  differences  between 
treated and control groups (Snedecor and 
Cochran,  1980).  A  difference  was 
considered significant at   p< 0.05 or p< 
0.01. 
 
 
Results 
 
The  percentage  of  body  weight  gain  was 
highly significant  increased (P < 0.01) in 
all    treated  groups.  Concerning  serum 
glucose  level,  the  present  data  showed 
sever  hyperglycemia  (P  <  0.01)  in  all 
treated  groups.  (Table  1).  Results  of  the 
present  study  showed  a  high  significant 
increase (P < 0.01) in ASAT, ALAT, GGT 
and  LDH  activities  in  the  treated  groups 
when  compared  with  control  rats  (Table 
2). 
Also, high significant increase (P < 0.01) 
was  observed  in  serum  total  protein  and 
albumin  concentrations  in  all  treated 
groups  when  compared  with  the  control 
one during the experimental period (Table 
3).  Globulin  concentration  showed 
insignificant change in all  treated groups 
(Table 3). All  treated groups also showed 
insignificant  change  in  albumin/globulin 
ratio (A/G ratio) except in the group that 
fed hyperlipidemic diet for 6 weeks where 
it showed highly significant increase (P < 
0.01),  and  also  in  the  group  that  treated 
with fennel for 6 weeks, where it showed a 
significant  increase  (P  <  0.05)  as 
compared  with  the  control  animals   
(Table  3).  Concerning  liver  total  lipids 
highly significant increase (P < 0.01) was 
recorded  in  all  treated  groups  when 
compared  with  the  control  group    (Table 
4).  
Hyperlipidemia  for  6  weeks  elevated  all 
the  studied  parameters,  while  feeding 
fennel  for  3  weeks  after  stopping  of  fat 
diets  recorded  the  lowest  results  in  these 
parameters . 
 
Normal histological pattern of liver tissue 
of  a  control  rat  was  detected  in  figs. 
(1&2). Hyperlipidemic rats  of groups  H3 
showed  many  dystrophic  changes  in  the 
liver tissue .These changes include: highly 
distorted and ruptured endothelial lining of 
the  blood  vessels,  increased  lymphocytic 
infiltration in  the portal  area,  haemolysed 
RBCs  inside  the  blood  vessels, 
degenerated  and  vacuolated  hepatocytes 
(fig.  3).  A  slight  amelioration  was   
noticed  in  liver  tissue  of  rats  of  the 
recovery  group  (fig.  4).    Some  what  
normal hepatocytes  were observed in liver Effect of fennel…. 
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tissue of rats of group H3F  ,but some of 
them  contained  pyknotic  nuclei  (fig.  5). 
Numerous drastic changes were noticed in 
liver  tissue  of  rats  of  group  H6  ,since,  
many  pyknotic  nuclei  were  detected  in 
cells of the endothelial lining of the blood 
vessels with increased Kupffer cells. Some 
hepatocytes  were  vacuolated  or  contained 
fat droplets (steatosis) . Mild recovery was 
noted in liver tissue of rats of group H6F 
(fig. 6). 
 
Normal distribution of collagen fibers was 
observed in figs.(7&8). Increased collagen 
fibers  were  observed  in  liver  tissue  of 
groups H3 or H6, the recovery group and 
those  treated  with  fats  and  Foeniculum 
vulgare    for  3  or  6  weeks  (  figs. 
9,10,11,and 12). 
Normal distribution of total proteins in the 
hepatic  tissue    of    a  control  rat  was 
observed in  figs.(13&14). Highly  reduced 
total proteins was observed in liver tissue 
of group H3  (fig. 15), but  the  R group 
showed  a  mild  decrease  (fig.  16). 
Meanwhile,    normal  total  proteins  was 
observed in  hepatocytes  of  liver  tissue  of 
groups H3F or H6F (figs. 17 & 18). 
              
Concerning  all  the  previous  biochemical 
parameters,  histological  and 
histopathological  changes  it  was  found 
that  using  fennel  (Foeniculum  vulgare) 
was  better  than  only  stop  fats  after 
hyperlipidemic  diets  without  any 
additional treatment (recovery groups). 
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Table (1): Percentage of body weight change and Serum glucose level (mg/dl)  in female 
albino rats after induction of  hyperlipidemia and treating with fennel  (Foeniculum vulgare ).   
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Body 
weight 
change 
(%) 
Mean  5.50  12.92  10.84  10.16  13.58  12.84 
± SE  0.65  1.35  0.98  1.33  0.70  1.22 
P  --  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  --  134.9   97.0   84.7  146.9  133.4 
Glucos 
(mg/dl) 
Mean  64.8  99.0  76.2  75.14  122.6  98.2 
± SE  1.7  2.4  1.7  0.366  1.03  1.7 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  --   52.7   17.59   15.95   89.19  51.54 
 
Table (2): Aspartate aminotransferase (ASAT), Alanine aminotransferase (ALAT) gamma 
glutamyl transferase (GGT) and Lactate dehydrogenase (LDH) activities in female albino 
rats after induction of hyperlipidemia and treating with fennel (Foeniculum vulgare). 
 
        Group 
 
 
Parameter 
Control 
3 weeks  6 weeks 
H
y
p
e
r
 
L
 
3
 
W
 
H
y
p
e
r
 
L
 
3
 
W
 
 
&
 
R
e
c
o
v
 
3
W
 
H
y
p
e
r
 
L
 
3
 
W
 
t
h
e
n
 
f
e
n
n
e
l
 
 
 
3
 
W
 
H
y
p
e
r
 
L
 
6
 
W
 
H
y
p
e
r
 
L
 
&
 
f
e
n
n
e
l
 
6
 
W
 
ASAT 
(U/L) 
Mean  32.5  89.8  87.6  57.0  114.6   94.2 
± SE  0.8  0.96  2.99  1.45   2.3   2.3 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -  176.3  169.5   75.3  252.6  189.8 
ALAT 
(U/L) 
Mean  23.2  73.4  53.0  50.6  107.8  64.6 
± SE  1.4  1.8  1.1  1.03   2.3  2.0 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -  216.3  128.4   118.1  364.6  178.4 
GGT 
(U/L) 
Mean  26.2  40.8  39.6  38.4  45.4  44.4 
± SE  1.85  0.6  0.57  0.57  1.35  0.57 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -   55.7   51.1   46.5   73.2   69.4 
LDH 
(U/L) 
Mean  177.8  363.0  244.0  198.4  391.6  325.2 
± SE  2.8  1.9  2.26  2.33   4.3   2.16 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -  104.1   37.2   11.58   120.2   82.9 
                     
                              Hyper L = Hyperlipidemia           Recov = recovery      3W = 3 weeks 
                              6W = 6 Weeks                                N.s = non significant   Effect of fennel…. 
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Table (3): Total protein, Albumin, Globulin concentrations and Albumin/Globulin ratio  
                  (A/G)  ratio in female albino rats after induction of hyperlipidemia and treating 
                   with fennel (Foeniculum vulgare). 
   
        Group 
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3 weeks  6 weeks 
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Total 
protein 
(g/dl) 
Mean  6.7  8.46  8.0  7.94  9.12  8.7 
± SE  0.127  0.17  0.145  0.148  0.065  0.090 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -  26.2  19.4  18.5   36.1   29.8 
Albumin 
(g/dl)  
Mean  4.32  5.7  5.4  5.2   6.5   6.1 
± SE  0.143  0.065  0.103  0.122  0.096  0.065 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -  31.9  25.0   20.3   50.4   41.2 
Globulin 
(g/dl) 
Mean  2.38  2.74  2.56  2.74  2.6  2.62 
± SE  0.163  0.160  0.216  0.201  0.061  0.119 
P  -  N.S  N.S  N.S  N.S  N.S 
%  of change  -  15.1  7.5  15.1  9.2  10.08 
A/G 
ratio 
Mean  1.85  2.106  2.182  1.936  2.512  2.348 
± SE  0.177  0.128  0.249  0.187  0.094  0.128 
P  -  N.S  N.S  N.S  <0.01  <0.05 
%  of change  -  13.8  17.9  4.6  35.7  26.9 
 
                    Hyper L = Hyperlipidemia           Recov = recovery               3W = 3 weeks 
                        6W = 6 Weeks                              N.s = non significant  
 
Table (4): The level of liver total lipids in female albino rats after induction of   
                  hyperlipidemia and treating with fennel (Foeniculum vulgare). 
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Liver 
total 
lipids 
(g/l) 
Mean  4.52  5.64  5.34  3.72  7.46  5.92 
± SE  0.21  0.13  0.125  0.14  0.16  0.151 
P  -  <0.01  <0.01  <0.01  <0.01  <0.01 
%  of change  -  24.7  18.1  - 17.6  65.04  30.97 
 
                        Hyper L = Hyperlipidemia           Recov = recovery               3W = 3 weeks 
                        6W = 6 Weeks                                N.s = non significant 
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Fig.(1&2)Showing photomicrographs in the central and portal areas in the 
 liver tissue of a control rat. Fig.(3):Showing photomicrographs of liver tissue  
of rats treated with fats (hyperlipidemia)for 3weeks           only.Numerous fatty  
cells, lymphocytic infiltration around the distorted central vein(),lots of  
vacuolated hepatocytes(^)many pyknotic nuclei ( p)  (HX & E  X100).   
Fig.( 4):Showing  photomicrographs of liver tissue of  rats treated with fats  
for 3  weeks and left 3 weeks for recovery.Lymphocytic infiltration around the 
 central vein ( ), increased kuffer cells (k), fatty degeneration (F)with many  
vacuolated hepatocytes and haemolysed RBCs inside the central vein 
 (HX & E  X100).  Fig.(5): Showing  detectable signs of recovery in the liver  
tissue of rats treated with fats for 3 weeks then 3 weeks with Foeniculum  
vulgare . Hepatocytes appeared somewhat normal,while some of them contained  
pyknotic nuclei (p)   (HX & E  X100).  Fig.(6): Showing mild recovery in the liver tissue of rats treated with fats and 
Foeniculum vulgare for 6 weeks simultaneously. Showing detached and damaged endothelial lining of the central vein ( ). 
Some hepatocytes appeared normal (1) while others were vacuolated with pyknotic nuclei (2)  (HX & E  X100).  Figs.(7 
&8):Showing normal distribution  of collagen fibers  in the liver  tissue of a  control rat. Notice  thin collagen  bundles 
supporting the central vein (cv) , hepatocytes ( H ) , sinusoidal spaces ( S ), hpv and walls of  bile duct  (Mallory's 
trichrome stain   X  100).   Fig.(9):Showing  increased collagen  fibers  in the  liver tissue  of  a rat  treated with  fats  ( 
hyperlipidemia ) for 3 weeks only. Collagen fibers increased around the hepatocytes , branches of the hepatic portal vein , 
hepatic artery , while , collagen fibers decreased in the wall of the central vein ()    (Mallory's trichrome stain X 100). 
 
 
 
 
 
. 
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Fig.(10): Showing collagen fibers in the liver tissue of a rat treated with  
fats for 3 weeks and left 3 weeks for recovery. Increased collagen fibers  
around walls of hepatocytes and sinusoidal spaces,while, decreased  
collagen fibers were noted in the wall of the central vein () (Mallory's  
trichrome stain X 100). Fig.(11): Showing increased collagen fibers  
around the hepatocytes in the portal area, thickned arterial wall ( ) and 
 hpv in the liver tissue of a rat treated with fats for 3 weeks then 3 weeks  
with Foeniculum vulgare (Mallory's trichrome stain  X 100).  
 Fig.(12):Showing distribution of collagen bundles in the  central area of 
 liver tissue of a rat treated with fats and Foeniculum vulgare for 6 weeks  
simultaneously  (Mallory's trichrome stain   x100). Figs.(13&14):  
Showing normal distribution of total proteins in the central and portal areas inthe liver tissue of a control rat(Mercuric 
bromophenol blue  X 100).  Fig.(15): Showing highly reduced total proteins in the walls of the central vein (CV), and 
hepatocytes in the liver tissue of a rat treated with fats (hyperlipidemia) for 3 weeks only(Mercuric bromophenol blue  X 
100).   Fig.(16): Showing a mild decrease in total proteins in the walls of the central vein of liver tissue of a rat treated 
with fats for 3 weeks and left 3 weeks for recovery  (Mercuric bromophenol blue  X 100).  Fig.(17): Showing nearly 
normal distribution of total proteins in the central area of liver tissue of a rat treated with fats for 3 weeks then 3 weeks 
with Foeniculum vulgare  (Mercuric bromophenol blue  X 100).  Fig.(18): Some hepatocytes accepted normal stain 
affinity of total proteins in the central area of liver tissue of a rat treated with fats and Foeniculum vulgare for 6 weeks 
simultaneously, while,vacuolated and fatty cells showed negative staining  (Mercuric bromophenol blue  X 100).            
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Discussion 
 
Hyperlipidemia,  hyperlipoproteinemia  or 
dyslipidemia is the presence of elevated or 
abnormal  levels  of  lipids  and  /  or 
lipoproteins  in  the  blood.  Lipid  and 
lipoprotein  abnormalities  are  extremely 
common in the general population, and are 
regarded as a highly modifiable risk factor 
for  cardiovascular  disease  due  to  the 
influence  of  cholesterol,  one  of  the  most 
clinically  relevant  lipid  substances  in 
atheroscterosis  (Durrington,  2003; 
Zhang et al., 2011). 
 
Body weight: 
Consumption of high fat diet led to obesity 
and  overweight  because  it  facilitates  the 
development  of  a  positive  energy  balance 
leading  to  an  increase  in  visceral  fat 
deposition, this lead to abdominal  obesity 
in  particular  (Amin  and  Nagy,  2009). 
Schrauwen-Hinderling  et  al.  (2005) 
found  that  high  fat  diet  feeding  is 
accompanied by molecular adaptation that 
favors  fat  storage  in  muscle  rather  than 
oxidation. 
In  the  present  study,  fennel  reduced  the 
body  weight  gain.  This  may  be  due  to 
several isoflavans constituents of fennel as  
phytoestrogens, which like estradiol, affect 
the  serotonergic  system,  inhibiting 
serotonin re-uptake and thereby increasing 
the  levels  of  serotonin  in  synaptic  clefts. 
This enhances satiety and promote weight 
gain (Ofir et al., 2003). 
 
Glucose level:  
Obesity  is  associated  with  decreased 
ability  of  the  body  to  control  blood 
glucose  with  normal  levels  of  insulin 
(Kuczmarski et al., 1994; Bloomgarden, 
2004).The weight loss in this study due to 
oral  administration  of  fennel  was 
associated  with  slightly  decrease 
hyperglycemia,  fennel  may  promote 
insulin  sensitivity,  thus  lowering  insulin 
resistance  in  obese  rats,  possibly  by 
regulating  the  cell  energy  metabolism  or 
reducing  free  fatty  acids  (Rajasekar  and 
Anuradha, 2007 ; González-Ortiz et al., 
2008).  Treatment  with  fennel  exerts 
therapeutic  protective  effect  on  diabetes 
by  decreasing  oxidative  stress,  preserving 
pancreatic  beta-cell  integrity  (El-
Dakhakhny et al., 2002). 
 
Liver and heart functions: 
The  observed  increase  in  the  activity  of 
serum  ASAT,  ALAT  and  GGT  in  the 
present  work  may  be  attributed  to  the 
excessive  release  of  such  enzymes  from 
the  damaged  liver  cells  as  a  result  of 
hyperlipidemia  into  the  blood  circulation. 
Where,  there  is  an  inverse  relationship 
between    the liver activety  and the  level 
of enzymes in serum (Awadallah and El-
Dessouky, 1977).Since ASAT and ALAT 
were significantly higher in fatty liver and 
the  severity  of  fatty  liver  was  positively 
related  to  increases  in  hyperlipidemia,  so 
ASAT  and  ALAT  were  significantly 
higher  in  hyperlipidemic  patients 
(Changchien  et  al.,  2003).D-limonene 
and β-myrcene compounds found in fennel 
(Foeniculum  vulgare)  have  a  potent 
hepatoprotective  action;  D-limonene 
increases  the  concentration  of  liver 
glutathione  (GSH)  which  is  required    by 
several  enzymes  that  participate  in  the 
formation of the correct disulfide bonds of 
many  proteins.  Polypeptide  hormones 
participate  in  the  metabolism  of 
xenobiotics. β-myrcene  elevates  the  levels 
of  apoproteins  CYP2B1  and  CYP2B2, 
which  are  subtypes  of  P450  enzyme 
system  that  catalyse  the  oxidative 
metabolism  of  a  wide  variety  of 
exogenous  chemicals  including  drugs, 
toxins,  and  endogenous  compounds  such 
as fatty acids (Ozbek et al., 2006). 
 
Protein profile: 
The present increase in serum total protein 
and albumin in hyperlipidemic rats may be 
due to increased amino acids synthesis and 
greatly  increased  concentration  of  a 
variety of essential amino acids( Brosnan 
et al., 1984), increase in protein synthesis 
which  in  turn  may  be  due  to  increase  in 
the  amount  and  availability  of  mRNA, 
increase in translation factor and increase 
in ribosomal protein synthesis  as a result 
of  hyperlipidemia  (Peavy  et  al.,  1985). 
Treating  with  fennel  decreased  total 
proteins  and  albumin,  due  to  reducing 
amino  acids  synthesis  and  this  led  to Effect of fennel…. 
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reduction in ribosomal protein synthesis at 
the  end  of  the  cascade  of  events  and 
returned  to  normal  values  as  a  result  of 
antioxidant, antimutagenic and free radical 
scavenging activity of this plant (Wool et 
al., 1986).  
 
Liver total lipids:  
Hyperlipidemia  is  a  genetic  disorder  of  
lipid  metabolism    associated  with  insulin 
resistance  and  abnormalities  in  fatty  acid 
metabolism.  It  is  characterized  by  an 
increase  cardiovascular  risk  (Cavallo  et 
al.,  2005;  Martijn  et  al.,  2008).  In  the 
present  investigation,  treating  with  fennel 
turned back liver total lipids to the normal 
values.  Fennel  exhibited    good  radical 
scavenging  activity.  A  significant 
enhancement  in  the  activities  of 
antioxidant  enzymes  were  observed  in 
diets containing fennel. (Singh and Kale, 
2008;  Nickavar  and  Abolhasani,2009). 
Essential  oil  of  fennel  has  also  strong 
radical  scavenging  and  has  a  strong 
protective  effect  against  lipid 
peroxidation.  (Marino  et  al.,  2007; 
Faudale et al., 2008; Ozcan et al.,2009). 
Antioxidative  properties  and  radical 
scavenging  activity  may  be  the  possible 
mechanisms  by  which  fennel  ameliorated 
the  total  lipids,  cholesterol,  triglycerides 
and  LDL-c.  (Birdane  et  al.,  2007). 
Anethole  (t-anethol)  that  is  the  main 
compound  in  all  fennel  volatile  oils 
possesses  significant  antioxidant  activity. 
The  presence  of  t-anethol  and  flavonoids 
content  in  fennel  may  be  associated  with 
lowering  total  lipids,  cholesterol, 
triglycerides  and  LDL-c  levels.So  fennel 
suggested  to  be  a  new  alternative  for 
clinical  management  of  hyperlipidemic 
patients ( Freire et al., 2005). 
 
The histopathological study: 
Result  of  the  present  study  showed 
increased  lymphocytes  in  and  around  the 
portal area of liver tissue of rats of groups 
H3 and H6. Macrophage accumulation and 
monocytes  in  atherosclerotic  lesions  were 
detected by Koh et al. (2008). They stated 
that  the  adipocyte  is  an  active  endocrine 
secretory cell releasing free fatty acids and 
producing  cytokines  including  TNF-, 
interleukins,  PAI-1,  leptin,  and 
adiponectin.  In  the  present  study  rats  of 
group  R  showed  no  detectable  signs  of 
improvement in the hepatic tissue. 
According  to  Martijn  et  al.  (2008) 
familial  combined  hyperlipidemia  (FCH) 
is a genetic form of dyslipidemia, which is 
characterized  by  an  increased 
cardiovascular  risk,  inflammatory  and 
fibrinolysis reactions. 
Normal hepatocytes were observed in liver 
tissue of rats of group  H3F,    but some 
hepatocytes  contained  pyknotic  nuclei 
with  increased  lymphocytic  infiltration, 
kupffer  cells  and  haemolysed  RBCs. 
Several  studies  have  shown  the 
antioxidant,  anti-inflammatory,  analgesic, 
antispasmodic,  diuretic  and  antimicrobial 
effects  of  fennel  (Foeniculum  vulgare) 
(Ozbek  et  al.,  2003;  Misharina  and 
Polshkov, 2005).  
Mild recovery was detected in liver tissue 
of  rats  of  group  H6F  ,  since,  damaged 
endothelial lining of the blood vessels was 
still  detected  with  severe  haemolysis 
inside  the  hpv  and  some  hemorrhagic 
areas  in  between  the  vacuolated 
hepatocytes.  The  protective    effect  of 
fennel may be  due to the  high content  of 
poly-unsaturated  fatty  acids  from    
omega-6 and omega-3 families that found 
in  this  plant  and  these  compounds  have 
strong  biological  properties  in  low 
concentrations (Gibney et al., 2002). 
Results  of  the  present  study  showed 
increased  stain  affinity  of  collagen  fibers 
in liver of rats of groups H3, H6 and R, 
especially  around  the  haepatocytes,  walls 
of  hepatic  portal  veins  and  the  arterial 
walls  with  decreased  stain  affinity  in  the 
wall of the central vein. 
Enzan  et  al.  (1995)  attributed  a  similar 
finding to the activation of myofibroblast-
like  cells  present  normally  within  the 
hepatic and renal parenchyma. George et 
al.  (2001)  suggested  that  decreased 
synthesis of collagenolytic enzymes by the 
impaired  hepatocytes  might  contribute  to 
further accumulation of collagen. Liver of 
rats  of  group  H3F  &  H6F  showed 
increased collagen fibers in walls of blood 
vessels,  hepatocytes  and  sinusoidal  
spaces.  Rousovan  et  al.  (1992)  declared 
that the increase in collagen fibers may be 
due to increased interstitial tissue and the 
white  fibers  under  the  effect  of  physical 
factors, but Hassan et al. (1988) reported Eman G.E. Helal… et al 
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that increased collagen fibers may lead to 
increase the defense reaction against toxic 
materials. 
 
The histochemical study: 
Decreased protein content observed in the 
present  study  was  also  realized  by  El 
Banhawy  et  al.  (1986)  and  Eid  &  Al 
Dossary  (2007)  under  different    physical 
and chemical factors.  
According  to  El  Banhawy  et  al.  (1986) 
decreased  protein  content  in  the  liver 
tissue  may  be  due  to  increased  action  of 
lytic  enzymes.  In  2007,  Eid  and  Al 
Dossary  stated  that  decreased  protein 
content  in  liver  tissue  may  be  due  to  the 
drastic  effect  on  rough  endoplasmic 
reticulum (RER),  mitochondria and  Golgi 
apparatus  and  increased    lysosomes  in 
hepatocytes. 
Highly reduced total proteins was detected 
in  liver  tissue  of  groups  H3  &  H6,  but 
nearly normal protein content was realized 
in hepatocytes of liver tissue of group R, 
but a mild decrease was noted in walls of 
the  blood  vessels  and  bile 
canaliculi.Nearly  normal  protein  content 
was observed in liver tissue of groups H3F 
and  H6F.  Some  vacuolated  hepatocytes 
and  fatty  cells  were  negatively  stained 
with  deeply  stained  RBCs  inside  the 
congested blood vessels. 
 
Conclusion & recommendations: 
Results  of  the  present  study  showed  that 
fennel  has  hypolipidemic  action  specially 
when  used  with  free  fat  diet  for  treating 
hyperlipidemia.So,we  recommended  to 
use  it  in  treatement  hyperlipidemic 
patients. 
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 رمشلا ثابو ريثأت تباصملا ناذرجلا ىلع    نوهدلا ةدايزب  
 
 ناميإ  ثزع هيدلا لامج  تمطاف ، للاه  دمحأ هيدلا حلاص دمحم ةريمأو  ديع   دمحأ   شحولا  
 ٌإيسنا ىهع ىسق  .  وٕهعنا تيهك - شْصلأا تعياخ ( ثاُب )  
 
 
 ّساسذنا ِزْ جفذٓخسإ نا ثابُن ٗئاقٕنا سٔذنا ذاعيإ شًش   ٌْٕذنا  ةدايص ٍع ّدحاُنا ساطخلأا ذظ    ٗهع
تيئايًيك ٕيبنا شيياعًنا طعب    تيخٕنٕخسٓنا ثاشيغخنأ تيئايًيكٕخسٓنأ    ِزْ جًسقٔ ءاعيبنا ٌارشدنا ٗف
ٌارشدنا   ّيناخنا ثاعًٕدًنا ٗنإ :  
 
          1 - ٗنٔلأا تعًٕدًنا : -   ّطباظ ّعًٕدًك جيذخخسا .  
 
        2 - تيَاثنا تعًٕدًنا : -    عًٕدي ٌْٕذناب تباصًن ا ٌارشدنا ت ( 25  % ٌْٕد  & 2  % لٔشيخسنٕك )    
                                    آسبر ىح ىث ػقف عيباسأ تثلاث ةذًن .  
 
        3 - تثناثنا تعًٕدًنا : -    تثلاث جكشح ىث عيباسأ تثلاثةذًن ٌْٕذنا ةدايضب تباصًنا ٌارشدنا تعًٕدي  
                                   سأ ءافشخسإ ةشخفك ٗفاظإ جلاع ٖأ ٌٔذب عيبا .  
 
        4 -   تعباشنا تعًٕدًنا : - ذنا ةدايضب تباصًنا ٌارشدنا جدنٕع ىث عيباسا تثلاث ٌْٕ   صهخخسًناب  
                                     شًشنا ثابُن ٗئاًنا ( 10  ٗهي  ىخ  / 100   ىسدنا ٌصٔ ٍي واشخ  )  تثلاث ةذًن  
                                     ٖشخا عيباسا .  
 
5 - تسياخنا تعًٕدًنا  :  عيباسأ تخس ةذًن ٌْٕذناب تباصًنا تعًٕدًنا ( 25  % ٌْٕد  & 2 %  
                                لٔشيخسنٕك   .)  
 
6 - تسداسنا تعًٕدًنا : -   يضب تباصًنا ٌارشدنا تعًٕدي  آخدناعي ىح جقٕنا سفَ ٗفٔ ٌْٕذنا ةدا
ًشنا ثابُن ٗئاًنا صهخخسًناب ش  عيباسأ تخس ةذًن (   10 ىخ ٗهي    / 100   ىسدنا ٌصٔ ٍي واشخ .)  
 ذعب ٗخز ٔأ عيباسأ تخس ٔأ تثلاث ةذًن ٌْٕذناب  ٌارشدنا تهياعي ٌأ ثسبنا ازْ حئاخَ جسظٔأ ذقنٔ
ٍي لاك لذعي ةدايص ٗف مثًخح ةذيذع ّيبهسساثآ ّن عيباسأ تثلاث ةذًن ٌْٕذنا ٗغاعح ٍع فقٕخنا   :  ٌصٔ
ىسدنا -   ف شكسنا تبسَ ٗ   وذنا - بهقنا ثاًيضَإٔ ذبكنا فئاظٔ -   ٗهكنا ٍيحٔشبنا -    تعًٕدئ  ٍييٕيبنلأا
ٌْٕذنا   ذبكناب ّيهكنا    ذبك ٗف تيديسَايًيكنأ تيديسُنا ثاشيغخنا ٍي شيبك دذع دٕخٔ كنر   مك بزاصٔ ،
ءاعيبنا ٌارشدنا   ايأ   شًشنا ثابُن ٗئاًنا صهخخسًناب تهياعًنا   ذقف   ٖدأ    ٗف ظٕسهي ٍسسحسٕٓظ ٗنا
نا شنا ثابَ واذخخسإب رصُي ازٓنٔ تيئايًيكٕخسٓنأ تيخٕنٕخسٓنأ تيئايًيكٕيبنا شيياعً شً    واعغ ٗف
ٌْٕذنا ةدايص ضشًن ٗهئاع خيساح ىٓن ٍئأ ٌْٕذنا ةدايص ٗظشي .  
   